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Description 
TECHNICAL FIELD 



[0001] Th present invention is-directed to' the field of - 
packaging. More specifically it deals with carbon dioxide - 
releasing systems in conjunction with systems capable * 
of absorbing oxygen. Bag and sachets incorporating,, 
such components are also discussed: Modified 'pack- 
ages associated wrth' trie-use of such systems are also^r 
discussed as are methods ofuse associated with the \ 
present invention. '■ 

R AC KG ROUND ART 1 ■ : 

[0002] The description of the present invention will be.: 
discussed predominantly in relation fa" meat products 
whose associated packaging problems are typical of 
those which the present invention considers. However it 
should be appreciated that the present invention can 
also be applied to other foodstuffs and articles to be 
packaged. 

[0003] More specifically, and for simplicity of descrip- 
tion, the problems associated with chilled and fresh; 
meat will be discussed as the problems associated wrth 
these products are perhaps the' most demanding. Con- 
sumer perception is that a red meat product is a fresh 
meat product and therefore preferable to discoloured) 
products. Unfortunately, for fresh and chilled meats, 
storage under conditions where oxygen is present: 
results in gradual browning of the meat. While in 1 many 
cases (short term storage) the product is still accepta-. 
ble, the consumer is deterred by the brownish appear- 
ance of the meat which they associate with ^spoiled 
product. ' 

[0004] Where there is longer term storage of meat 
products, trie presence of oxygen can result in not only 
the browning of the meat but subsequent spoilage 



v;rv[0008] it has been found that chilled meat packaged 
ci ; ; p ./under carbon dioxide is resistant to spoilage by aerobic 
bacteria, Anaerobic* bacteria which may still survive 
/..".Sunder Carbon dioxide do not flourish below 2°C, which 
f 5v - is ab9ve*"the"stdrage"tem °f ** r7 i°st chilled meat ' 

To produrtsk .Evidence su^ Kigh'con- 

,centratioa'.&ic^ suppress the' ■ 

.... bacterial, growth -.the. shelf life of Carbon dioxide pack^ 
:y: :J aged meat is thus much longer than for vacuum packed 
.meat , M ; ' v ^ : ^ , V , . I ' 

x[0009] Like the vacuum packed product, meat stored 
under carbon dioxide will rebloorn on exposure to oxy- 
gen, giving .the red coloration which consumers associ- 
; ate with freshness. However,, it is also believed that the 
■display life, in the .oxygenated state, of, carbon dioxide 
packaged meat is longer than that of vacuum packed 
meat. This- may be associated with the low oxygen con- 
centration throughout the product lifetime, which is a, 
key requirement of the carbon dioxide process. . . 
[0010] The use of low oxygen/high carbon dioxide 
packaging -Js well known,-- as is the use of oxygen 
absorbing compositions with meat products. Combina- 
itions of thetwo systems are also known,. However; 
: many problems remain. 

[0011] ...For instance systems which release carbon 
- dioxide are well, known. Of note is the work of Benedict, 
; Strange, Palumbo and ,Swift (Journal of Agricultural .and 
Food Chemistry. 23 (6) 1202,1208 1975)! Gas permea- 
ble sachets .consisting of citric acid and sodium bicarbo- 
nate were added to retail packages of' meat 'and the 
.carbon dioxide released helped to ' extend shelf life/ 
.Codimer alsp patented a system where carbon, dioxide" 
-and/or oxygen were generated in a package from the 
reaction pi citric acid, with sodium bicarbonate and/or 
, .sodium perborate (EP O 128 795 (1984))'. _ f 

[001 2] Anumber ( of other systems also appear in* the* 
i*.,prior art which both absorb oxygen and liberate. carbon 
^dioxide. Jhese systems were designed to replace the 
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Accordingly packages tor long term storage oTmeal ' <v,oxygen .absorbed r from within the, head spacg. of the 
. i »*«i*h hinh io\/<sic cA rarhnn dioxide For exam- 



generally comprise an oxygen impermeable barrier film 
Often the packages are evacuated or v packed under a ■ 
modified atmosphere. 

[0005] Vacuum packaging is-not generally considered , 
appropriate for the retail display* of chilled red meat^ 
because of the meat's purple coloration.. Low oxygen", 
modified atniosphere systems are also not appropriate, 
for the same reasons. ^ " * > 
[QQOfi] High oxygen/low carbon dioxide modified 
atmosphere systems are successfully used for retail i 
cuts of red meat, but in this case, the storage life is low • 
due to oxygen spoilage. ^ • r - ; " ' -< 

[0007] Recently a packaging system known as low 
oxygen/high carbon dioxide packaging has become 
very popular. The system has been directed mainly at 



40 package. wrth high Jevels of carbon dioxide. ,F6r ,exam- 
. v.'.A- pie, Toppaa J cIairn ( s : highly :; specrfic cornpqsitions such.. 



as: 



^i.o 100 t parts, ferrous chloride t 

.4?.y-\ 20-1 00 parts sodium bicarbonate ./^'J/ , ,\, ( . L . t . 

■• 5-50.partS:Water t supplyjng sutDstence 

v.* £ 0*1;0,parts.jabsorbeni, , ; J , V'" V ]<, 

■>'**f "i 0-70 parts iron powder . . 



< sor.? [0013] ., No examples or disclosure^ provided within 
- - : - this patent whichproduce large amounts of carbon diox- 
,j .* ide and absorb. small. amounts, of oxygen 

rv;J(1983))^;/ ^ /' ' ^ \. \' ; \ \'[ \ 

- [0014] Mitsubishi describe a system where the 
very popular, me &y&ietn nqo wdoi > — . i ww * m • 

non-retail ready markets, as the' printed *u»'«M*<:.»r4 em^tf 9«^«d^y.Hinctop«nd. 

require further processing into consumer portions, Also< • ent of -the amount of oxygen absorbed. However the 

the meat requires r -exposure to oxygen to resume r-v-.-. teaching ol this specification limits the .amourt of ^arbon 

red rather than purple colouration. • : ■> - ' ' • • dioxide produced per mole of oxygen absorbed. (US 
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4,762,722(1988)). ; ' */ ' ' '] ' " ; ' 1 
[001 5] .However the prior art fails to address the prob- - 
lems associated with the packaging of meat, and espe-*, 
cially the packaging of , meat in retail readYV^-bas^'- 
packages. The. Mitsubishi .system s was_' intend ^'ta.be^ 
used for sealing .a package wfihout .evac^ 
flushing and in its place greater tr^n itwc 'moles' of 'car^ !j 
bon dioxide per mole.of oxygen absorbed was said td 
lead to pack deformation. At 'the time of 'this "patent the 
prior art also considered that carbon dioxide gas flush- 
ing when packaging meat' resulted in unwantedBrown- 
ing. Accordingly th^ art 'considered? and this is reflected- 
in the limitations' of the art, that exce'ssi ve' carbon- diox- * 
ide. such as would also result through carbon dioxide • 
gas flushing, was undesirable. However it has since 
been found that this browning is not'dufe to carbon diox- " . 
ide but rather to the incomplete removal of oxygen from 
within the package and may be a temporary condition, 
depending upon the levels of enzyme activity which 
relates to time post mortem. 

[001 6] Other prior art, such as EP 0 527,228 (Toppah) 
describes oxygen absorbers/carbon dioxide generators 
such as mixtures of ascorbic acid and ferrous chloride. 
However the quantity of carbon dioxide released is 
dependent upon, the amount of oxygen absorbed as 
well as on the pH of the composition. The pH may be 
determined by the addition of an alkali such as sodium 
bicarbonate, sodium carbonate of : calcium hydroxide; 
However this disclosure is targeted at- applications 
where a set amount of carbon' dioxide and nitrogen is 
required within a container (e.g. containers for growing 
bacteria samples). This, and the known prior art, fall to 
address toe n£ed to package meat forextended periods 
of time, and be able to regenerate or preserve a -con-' ■ 
sumer acceptable red colouration at the retail level, in 
addition, there is a need, for retaif ready packs; to pre- 
vent deformation of apack due to variatibns'in the inter-. ; 
nal atmosphere. These problems arise 1 due to the- fact 
that meat will absorb large quantities of 'carbon -dioxide, ■* 
generally within the 'first 48 : hours 5 of exposure: 'As this ■: 
absorption process proceeds, theinte'rhal pressure of a- ^ 
package is reduced, unless there is a sufficient excess 
of carbon dioxide to completely saturate the meat, and 
there is a suitable mechanism bywhich the volume of-^ 
the package may contract. ' ( w ' ' ' " ' v * \ ' 
[001 7] If meat is placed 'orV a conventional' sized tray/- 
evacuated, gas flushed with carbon dibxide - arid* foerv* 
sealed under a barrier film, severe distcfr'ti"oh-'wifl-'c«cci?* 
as the carbon dioxide is absorbed and the internal pres- 
sure of the system' is reduced, this is becausethe yol- : 
ume of the tray cannot contract in a controlled manner- 
like that of a bag, and because insufficient carbbn'diox- 
ide is present to compensate for what is absorbed by 
the meat . \" K ' /' " ■ --^ ^- , 

[0018] * ,This problem becomes 1 more noticeable as^ahv 
attempt is made id keep a high product vofumeMh rela - 
tion tofye'vbju^ 

age volume systems are ; used 'conventionally (i'.e.'cPVC . 
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-overwrapped product on an expanded polystyrene tray) 
for retail display of meat cuts. 

" [0019] Large volume packages containing a low vol- 
ume of product are resented by consumers, who asso- 
ciate them, with excessive packaging and waste. They 
; are also Unpopular with retailers as they occupy exces-. 
: sive shelf, space, and also with , exporters/distributors 
'Because of their high volume and low weight. 
[0020] it would therefore be desirable to provide a sys- 
tenVwhereby the long,storage life and display life of low 
? ' ^oxygen/high carbon dioxide packaging could be applied^ 
to individual tray or bag wrapped systems, whilst main- 
. taining the low volume associated with the conventional 
; retail meat packaging systems. , 
15 , . [0021 ] It would also be desirable to modify the existing 
* - low oxygen/high carbon dioxide packaging in such a 
.manner that.the absorption of carbon dioxide by the 
>meat cuts is.matched by the generatioaof carbon diox- 
. ide by chemical means., The existing packaging system 
involves first wrapping the meat cuts in absorbent mate- 
rial, and then placing a number of them in a carton lined 
with a high barrier bag. The bag is then evacuated, 
flushed with carbon dioxide and sealed. Frequently the 
carton is not sealed for a further 24 hours so that most 
"of the carbon 'dioxide, can be absorbed and the final 
package volume is relatively Jow.. For beet, .one litre of, 
carbon dioxide is recommended for each kilo of meat.,, , 
"For lamb; 1.5 litres per kilo is recommended. This delay 
in sealing the cartons is a source of frustration at the 
meat plants. /> 

[0022] When meat is vacuum packed "drip" is drawn 
to the surface and will accumulate in areas where there 
is no intimate contact. This detracts from the appear- 
ance of the product. 

[0023] It would also be desirable to extend this con- 
cept to a variety of non meat products. 
.[0024] v; It -is an object of the present invention to ( 
address the foregoing problems or atjeast jq provide 
.the public with a useful choice. < v 

SUMMARYOF THE INVENTION „ . r J t> 

[0025] t The present invention consists in a.method of 
packaging meat; or other foodstuffs in a carbon dioxide, 
rich, low oxygen- package environment comprising pro- 
viding a food package, of a gas barrier material, placing 
a food product within said food package, placing inlaid 
packagewith said focxlproduct a carbon dioxide. gener- : 
ating material and, an oxygen, removing material, and 1 
50 sealing said package.^said, carbon dioxide materjal gen- 
erating carbon dioxide in a volume not dependent upon 
' the removal of oxygen.and greater than twice the mole 
«tf ; I ratio of oxygen removed by said oxygen removing mate-, 
r^i rial. % ^. : 1 . .. . r 

•55 . [0026], a According to a feature of the, invention, sufli- 
4 n- 3 cient carbon-dioxide generating materials included to 
release at-least 0,1 litre of carbon dioxide, at STP, per 
kilogram of packaged meat , ; 
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[0027] ^ According to another feature ql the invention, 
sufficient oxygen removing material is included to main- 
tain an oxygen level within the sealed package of 500' 
ppm or less* throughout the storage life which may be for 
a period of at least 10 weeks from packaging. ' ' ^ 
[0028] According to another feature of the invention, 
the foodstuff. is positioned within a tray of an oxygen bar- 
rier material, and the tray covered with an oxygen ba : r-^ 
rier film layer. the carbon dioxide producing ancl.„ oxygen 
removing materials being included within the 'covered, 
tray before sealing. , ■ „ ^ . . ; 

[0029] The present invention further consists in £.fopd 
package for meat or other foodstuffs comprising v a 
sealed enclosure of. a gas barrier material, a.foocl "prod-* 
uct confined, in said, enclosure, and' a f cartion ^ibxide 
generating material and an oxygen removing material 
also confined in said enclosure, said carbon dioxide 
generating material and said oxygen removing material 
being capable, over time, of removing oxygen from the 
atmosphere within said enclosure to provide a low oxy : 
gen environment therein *and of generating carbon dibx- 
ide in a volume not dependent upon the removal* of 
oxygen (see US-A^4 762 722) characterised in that the 
volume of carbon dioxide generated is greater than 
twice the mole ratio of oxygen removed to provide a car- 
bon dioxide rich environment within'said enclosure. 
[0030] According to a feature of the invention, carbon 
dioxide producing, and oxygen removing] materials are 
present in the form of one or more sachets or inserts 
positioned within the sealed enclosure. 
[0031] According to another. feature of the invention, 
the package, contents, are separated from the carbon 
dioxide generating, and oxygen removing materials by 
an oxygen and carbon dioxide permeable layer. 
[0032] According to another feature of the invention, 
there is present $n oxygen barrier seal overlying an oxy- 
gen permeable portion of the package, the removal ol ' 
which allows permeation of oxygen through the oxygen-' 
barrier or impermeable layer. , . * 

[0033] , The. present invention also consists in 'a* 
method of packaging meat or other foodstuffs in a car-' 
bon dioxide rich, low oxygen package environment - 
comprising "providing a food package including an outer ' 
enclosure of a gas barrier material and an interior mem- f 
ber of a gas. permeable material dividing/ the outer^ 
enclosure into two interior spaces, placing a food'prod- 1 '' 
uct in one of said interior spaces within said outer enclo-' 
sure, placing a carbon dioxide generating material ahd* ' 
an oxygen remcving rrratcnal b the other cf said tenor ■ 
spaces within said outer enclosure such that said gas - 
permeable member is between the food product ancT 
said carbon dioxide generating material and said pxjK; 
gen removing material, and"' sealing said outer enclo- 
sure, said carbon dioxide generating material,' 
generating carbon dioxide, over time;' in a volume ;not 
dependent .upon the removal of oxygen arxj greater ' 
than twice the mole ratio of oxygen removed by^sard 
oxygen removing material. 



[0034] According to another feature of the invention, 
'j f : the sealed enclosure comprises an oxygen, impermea- 
.rio-.'ble tray into which foodstuff is-placed and an overlying 
oxygen barrier f Urn. sealing the mouth of the tray, there 



being included; within -the ..enclosure carbpn dioxide 
generating'material.and an pxygen .removing material. ' 
the arrangemerttbeingv'Such that the 1 production of car- . 
- "bon dioxide is not dependent upon the removal of oxy-. 
; ' ; --'gen. --f^ v ~- -r' v ; v . ; . . . 

io* [0035] 'According to' anotherleature ofthe invention, 1 
iJrr,:;V the package comprises an inner sealed oxygen and car- 
' -'bon dioxide perrrieaWpacket, into which the foodstuff 
" lV 'is sealed, and positioned within a sealed enclosure- 
' :S ''comprising a bag of gas bar ri en material. ^ ; 
'is [0036] A problem with foodstuffs such as meat is that , 
they can absorb* large quantities of carbon dioxide. This 
' can cause problerhs with packaging, and particularly 
the buckling of retail ready packs due to reduced inter- ,- 
nal pressure resulting from carbon dioxide absorption. 
20 Some other problems* have been mentioned previously. 
One aspect of the presentjnvention seeks to solve this 
problem by including within the package means for pro- 
ducing a relatively targe volume of carbon dioxide while . 
* at the same time allowing for the absorption ,c-f residual 
25 oxygen from packaging, and preferably also any oxygen , 
which permeates into the package throughout its nor- 
mal lifetime. This may be addressed by including within 
! ' the package means of generating carbon dioxide and 
' r ' ; absorbing^oxygen. Ideally the amount of carbon dioxide . 
"'io generated is independents of the .amount of -oxygen 
4 absorbed. ^Generally also, substantially greater- carbon- 
dioxide generating capacity is provid ed, for than oxygen- 
removaPcapacity. In preferred embodiments sufficient . 
' ' materials are iricluded-to generate more than two moles 
35 r of carbon 'dioxide for each mole of oxygen .able to be., 
absorbed:"ln many r cases preferred embodiments will 
'comprise'much f higher ratios. ; ■ > -s v:.;- 
' : -< r [0037] ■ Mosf'embodiments of Represent invention wilh 
"J involve the'use' of means for liberating or evolving car-. 
• *TVbon dioxide within a packaged .articles, and. in. many, 

= "'instances will rely uponi a chemical component qr ? sys: ; . 
- : *'-tem which liable to- release carbpn dioxide -oyer a 
period of time. The generation^ carbon dioxide within. 
r > the package^'can address.the.problems associated ^ith. 
'45- its absorption by.meat or/other .articl.es/- It isenvisagec^, 
V that in most cases the package will be flushed or sealed t 4 
' under carbonr dioxide during .packaging; Jhe. carbon. 
' * : dioxide "generated within the package i is, generally Jo 

' ' counteract absorption by the meat or other articles - an . 
5<r equally serious problem would be over inflation which 
ICZ * ruptured seals 'ofthe package Through .this internal 
r ' : generation of replacement carbon dioxide for that which 
1 is absorbed, curling of trays (for instance) can, be mini-, 
v misedW not totally eliminated.': -.*■''. : : • -h / ',«.,■ 
-55 1 [0038] - Accordingly it is preferable that carbon dioxide 
: > ■ release is* relatively slow over, a continuing ^period .of 
' time to^prevent over inflation ofthe package and possi-. 
ble release 'of carbon dioxide through. the, package 
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material due to an excessive internal pressure. In most - ■ [0044] , .-The prior art has also investigated th use of 
cases th e rate of ca>bon dioxide release should appr.ox- v ; , .substances and systems which consume free oxygen in 
imate to' the' rate- of carbon ; dioxide absorption by -the a-^ya reaction liberating carbon dioxide. While such sys- 
packaged contents so that an approximateiahd desire- .terns may be included within the present invention, it 
internal pressure within the package is ^maintain ednFprit^ne should be appreciated that such systems should not be 
most meats'the bulk of carbbn dioxide absorption- wil|:l^e;.r ( . f i»r*elied uppn for the sole evolution of carbon dioxide.' As 
within the first 24 hours and ifmay be desirablefto taifpr .of ; ,^the oxygen levels present within a package- are rela- 
carbon dioxide release to occur predominantly over this r .. tively low/such' systems will be unable to produce suffi- 
period. There.will often bean advantage injhe.slow.but , ^. - cient^ carbon dioxide to satisfy'initial absorption by^the 
continued carbon dioxide release, oyer -a Jonger period,, .^ .packaged meat or article: Accordingly, such systems' 
to compensate for losses of Carbon dioxide permeating/ „'/ t would only be useful for providing a perpetual and low"' 
through the film. • •.,/,-.. ./ " /, . volume supply of carbon dioxide during the life of the 

[0039] The rate of carbon dioxide release may be 1 / .package (due to the low volumes of oxygen permeating 
influenced by a variety of methods; For instance, chem- , c* rou * h .the package m^erial) and thus h^her^me 
ical systerrvmay be chosen whicfvwill, when activated, is carbon djpxide evolving systems should be relied upon, 
release carbon dioxide at the appropriate rate. Another , [0045] The present invention may also include the use 
method is to make the rate of release of carbon dioxide , . of water or moisture absorbing and/or adsorbing sub- 
responsive, or triggerable by, some condition within the • , . stances. This may be useful in the removal of fluids or 
package of articles. This condition mightbe the pres- excess humidity within the package. However; where 
ence of moisture. Alternatively a system responsive, to -po these are combined with moisture responsive 'carbon 
other stimuli could be used. Stimuli may include light or , dioxide evolving systems (such as the acid and carbon- 
electromagnetic radiation in the visible and/or near visi- t ate systems to be described* later), the affinity and 
ble regions, and/or electromagnetic radiation in other capacity for moisture removal should not be such that 
regions such as the RF, microwave, IR, and UV regions. , the carbon dioxide evolution is not triggered by moisture 
[0040] Another method is to contain the carbon diox- $s .> present in the package. In some cases, it may be useful 
ide evolving materials in a bag or container which limits ,., > ; to rely upon hygroscopic or. deliquescent materials to 
or controls the rate of ingress of materials triggering car- : draw moisture into the, package yet allow sufficient 
bon dioxide release, or to 'which the rate carbon dioxide . moisture to be available for initiating the carbon dioxide 
release is responsive to. Secondly the bag or container > t evolution process. 

may control the release' of » Carbon dioxide evolved , 30 /[0046] The present invention may also include the use 
within the bag or container. , . .-„£._ .-, : of odour! absorbing and/or adsorbing components. Such 

[0041] Afurthermeth6d istouse components who.se, ,, r ...substances, are well 'known and may be incorporated 
rate of generation or evolution of carbon dioxjcie,arepro- ; . : it , into various compositions and packages' according to 
portionalto theinternal pressure of the package,- : Such ; , , the present invention e.g. zeolites, activated charcoals, 
materials could be relied upon to maintain an approxi- .35, etc. . 

mate and desired internal pressure of carbon, dioxide. ,, t . ,[0047] '. Various compositions which' may be used in 
within the package! This couldinclude the use? of sub- ^ , various packages have been discussed. Their inclusion 
stances reversibly adsorbing carbon dioxide and these ..^ ../into packages may rely upon a variety of techniques/ - ' 
substances may be combined with other carbon dioxide , ,[0048] For instance, according to one preferred aspect 
generating systems such as described; herein. go. of the present invention the various components of the 
[0042]- In' addrtibri to^carbon dioxide: evolution, ifcis: v ^ chosen system are incorporated into; a bag or sachet. L 
desirable for there to be' -components or a^system to ► >, -Typically, this bag will be formed of a Jias permeable* but 
remove oxygerr which may: be 'present in,. or, enter : the £ . ; , r ^u\d impermeable material: This wiil allow gases; and 
package- over time: , Mrat-ehlbodiments^flHhe J prpsent t ^.- : „ , : usually "water, vapour, to pass through the walls;-of the 
invention ^ Wni* incorporate such components ,o/^ as jequired. However they will; prevent moisture, 

as everf oxygen Carrier mm will aUowi thejngress of * r -v, which is likely to be present in the package, from directly 
oxygen'over a period of^tifrfe (such as'the period- }ob,;y }: — contacting the. components of the bag or sachet. This 
which chilled meat is i Often stored). In an; example tobe ^, :0i< will alsohelp'.prevent contamination of the packaged 
given later, rt will be shown thatth essence of rany oxy- ■ <rL , > . articles,^ Hie components ; ' housed within the bag or 
gen removing substance or system will, in; some cases.; _jSq^ sachet.,,. r . , \ . 

result in a higher than optimum :Jeveh, of . oxygen being [0049]// Micro-perforated iilm^are one such material 
present in the package,,:.- . I. •; from which a bag maybe c6nstru ; cted, or at- least partly 

[0043] A wide range of oxygen absorbing pr;§dsqrbing/ V . \ constructed . , Other films and materials may also' be 
compound^ and systems are*known., .Whether the oxy;/-/^ relied Won .and ^arious apertures' or vents' to allow the 
gen is absorbed, or: adsorbed or, otherwise, remove^ /m ' required transfer of gases or vapours through the bag 
not particularly 'relevant^ : may te/elj^;upon. The use of valve members may 

there is nota level of free oxygen, which could adversely,- .. also be considered. 

affect the contents of the package. [0050] A modification is to use an oxygen absorbing- 
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polymer for forming the sachet/container. These may 
provide sufficient oxygen absorbing properties for a typ-- 
ical package. Other parts of a package may be made 
from such materials. PCT patent application No. WO 
94/1 2590 describes one such material. 
[0051] As a variation of the bag, a rigid or semi-rigid 
container may be produced for insertion into a package. 
This may be substantially inflexible which may make it 
more difficult to disguise within a package: It cbuld how- 
ever, conceivably be moulded in a form- disguising its 
presence. An example would be a substantially flat tray 
insert upon which the meat or articles were 'placed'? 
Again various valve members, vents or variously per- 
meable portions may be relied upon to allow the neces- 
sary flow of gas and vapours. ^ 
[0052] As a further variation of this concept the com- 
ponents could be housed within a compartment formed 
into the package or tray. The same options, variations 
and requirements as for the bag and rigid insert are also 
appropriate. However a disadvantage of a compartment 
in an actual package material (e.g. tray) is that for man- 
ufacturing simplicity and less problems for the end user, 
any of the required chemicals and substances are likely 
to be inserted into the compartment at the time of its- 
manufacture. However it is generally appropriate that 
the required compositions are included at the time of 
packaging the meat or articles.' depending upon the. 
shelf life of the compositions. 

[0053] The quantity of composition included is gener- 
ally proportional to the quantity of meat or other articles 1 
to be packaged. Unless the weight and nature of the 
articles to be packaged are known, it is difficult to antic- 
ipate the correct amount of composition' to" include. » 
Where discrete sachets or inserts are relied upon, one 
or more can be inserted/as appropriate, at the time of 
packaging/ Alternatively the' inclusion of 'one or more'! 
sachets or inserts could be relied upon to supplement 
the amount contained in any pref illed compartment. It is 
not generally desirable to have to load free' chemicals or 
substances into a compartment while attempting to 
package meat or other articles', though automatic dis- 
pensers could be relied upon Mo* insert appropriate- 
amounts of compositions into packages or compart 
ments. ' ■>■■■> "J 

[0054] Bags and sachets for containing' various com- 
positions may be formed individually "though' it is ( envis- 
aged that strips or sheets of adjacent sachets may«.be 
manufactured. Typically the bags will be joined to each 1 
other but be separable by pufang vr tearing. In some 
cases cutting may be relied* upon' though perforations 
facilitating tearing may be pref erred in many instances. 
[0055] ' "Where the components of carbon dioxide- 
evolving and oxygen removing systems-are included in . 
a single package, care must also be taken that the sys^ 
terns and components are compatible. In a preferred- 1 
embodiment an 'organic acid with carbonate' type sys-;< 
tern is relied upon for carbon dioxide evolution. The -term, 
'carbonate', as used to describe a 'cornpohent' tor-COj 
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evolution, shall also include the 'hydrogen carbonates' 

: J(also known as bicarbonates). A common 'organic acid 
with carbonate* system of the present invention is citric . 
acid with sodium hydrogen carbonate. 

"•[0056] iiAn iron (typically iathe L formof iron(ll) sulphate) . 
catalysed ascorbic acid system is relied upon for. oxy- 
gen removal from the package. The ascorbic acid can 
also participate in carbon dioxide evolution, though as . 
this is not its-preferred role. , The ; .resulting ascorbate. 
(from reaction with the carbonate). is still capable of oxy- 
gen rernoval, However, r fpr economy, citric acid will often 

; be the preferred, acid for carbon dioxide .evolution. 
[0057] . vWhile a ..package according to the present . 
invention may take a variety of forms, including a bag or 
container, it is envisaged that many retail ready embod- 
iments of the present invention will comprise a tray with 
a covering film enabling the contents to be displayed in . 
a shelf or refrigerator. The technology associated with 
such packaging is well known and may be relied upon in 
implementing such embodiments, of the present inven- 
tion. Technologies associated with other packaging 
forms which may be used with the present invention are 
also well known and could also be relied upon. 
[0058] Modifications, for example to the package, may 
also be implemented. It has beep mentioned previously ., 
that after packaging under carbon dioxide, meat will 

..resume a reddish colour if re-exposed to oxygen. 
Accordingly, it will be necessary to introduce oxygen 
into the package to .allow .this reddening to. occur. As 
most embodiments of the invention willhave been pack- .. 
aged in a substantially oxygen free environment and 
with an oxygen impermeable covering, some means 
must be provided to allow oxygen to:enter ; the package- 
when required. 

[0059] ■ .A physical opening could be created in the, 
package, suchasby.the retailer breaching the integrity, 
of the container or covering film (1 (e.g. a, knife cut,, 
punched hole, etc.), though it is .generally preferable 
that the package remains sealed. This leaves several 
possible options including the use of .openable and. 
i closeable valve members lo^admit. air. In other cases, 
vents which are normally closed may be revealed, per- 
> haps by peeling off a cover layer. Other arrangements to 
provide a ventbetween.lhe. inside, and outside of tr\e 
packagemay be^elied upon.j u( . ; « - _. r r : . , (i 
[0060] Another alternative ;is Jq rely.up.on.tr^e presence 
of an oxygen permeable film which will normally be cov- 
ered during long term storage <of the product under car- 
bon dicxida One rrethod cf use for such a film is to use " 
an oxygen permeable film as a cover layer for the con- 
tents and to provide an oxygen impermeable layer over- 
lying this., When it- is^desi red to adrnit oxygen into the ^ 
package, the covering^barrier layer^would, be peeled or 
removed from^the package. Such an arrangement need 
not only be applied as the main viewing window for the 
container but also in other positions on the package or 
tray, ki / ,<v ,~ u 

[0061] v A variety.. of highly permeable inner, package 
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could be used in the masterpack concept. One parties - Figurg fr <v » 
larly useful styte is as follows: ; ~ ' - - -*'-;■:?;*■ t 

1. Meat Is placedin ! ah a'pprbpriai^tfa^ tor -retail ffi;„ t ,; Figure 7 
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pres ntation:" 



2. It is then lidded with ^ prepunched permeable " Figure 8 
film, the punch : h6les being in appropriate positions - - v 

so that they may be completely covered by a label 
or other seal at the point of sale. AKernatively lidded 
trays may bfe punched in situ on" the lidding 
machine. Partial punch holes may also be formed , 
so that no unwanted material contact the meat. 

3. The individual trays of meat with the punched 
holes are stacked in a barrier bag within a carton;, A . 
sachetof the present invention is included.; * 

4. The barrier bag is then evacuated in* a chamber 
machine and gas -flushed with sufficient Carbon 
dioxide to seal the carton. 

[0062] At the point of sale the trays are removed allow- 
ing the ingress of oxygen through the punch holes. The 
trays are then sealed against leakage by the:* label or 
other sealant ' ^ : 

[0063] The- punch holes allow the freeirirculatioo of . 
gas which is Yiecessary for efficient evacuation, gas- 
flushing and eventual oxygenatidn. The labels 'or i seals 
ensure a drip free container- - v ■* 

BRIEF DESCRIPTION OF DRAWINGS -• ' - ^ 

[0064] Further aspects of the present invention will 
become apparent from the ensuing description which is 
given by way of example only and with reference to the 
accompanying drawings in which: 0 " ' 1 ' ' - : v - *q 
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Figure 11 
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> Figure 13 . 



is a cross-sectional diagrammatic view of 
a variation of figure 5; 

is a cross-sectionat diagrammatic view ol 
;. a further variation of figure 5; 

<; is a perspective diagrammatic view of an 
' embodiment of a roll ; pf detachable bags 
* of, Carbon dioxide evolving material; f , 

-is ,a. further embodiment of the present 
. invention, and r 

is a further embodiment of the present 
invention comprising, a barrier bag with 
■meat, and 

is a diagrammatic view of a further 
embodiment of the present indention com- 
prising an outer barrier bag, an internal 
permeable bag of meat products, and 

is a further embodiment of the present 
invention, and , 

^shows a .number, of packaged articles 
within an impermeable bag. , 



Figure 1 is a cross-sectional- diagrammatic. view ofu 
r - a bag embodimeht of the* present Mrwen.-i, 

: 'tionr-- ? ' i ; ; ; *'--''- : -' -r^ .hr : 

Figured ' \sr a i respective' diagrammatic; view, of a;. 

sheet-like array of bstg^mbddiments sucru 
as illustrated in Figure 1?" *s 1 v' ; : „ , { 

Figure 3 y ' ^Ms a cross^sectidnal diagrammatic^ ew of 
■ 'a- pellet-like embodiments the f pre&ent 
[' invention, - : "' : 1 r - ' lr| ' v " > J 

Figure d is'a cross-secHional diagrammatic Vi lew iof 

c ' 'another 'Wribbdiment of the present thven-' 

1 ' " tiorV comprising * a : substantially ' ( solid 

:' v : ' inker*;/ ' ~" r ']-' — ^ 
'"'j .* v«r ::<..• t ■• : - : * • " : i : *'> 

Figure 5 is a cross-sectional diagrammatic view of 
an em^iment of the package according 
to the present invention; 



J *>(. '.J 
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BEST MODES FOR CARRYING OUT THE INVEN- 
TION ; 

[0065] By way of example and explanation several 
.examples will. now be given to illustrate various aspects 
j of the present invention. These examples are not meant , 
to be limiting nor are they meant to define the scope of v 
. the present invention. 

\ r>/ ■ ■ - , \ . ■ ■ 

Examples 1 - Carbon dioxide 

[0066] In a preferred embodiment of the present 
invention the carbon dioxide evolving system comprises 
a solid -acidic substance in combination with a sub- 
stance reacting with said acid to release carbon dioxide.' 
Typically, the substance is a carbonate or hydrogen car- 
bonate . compound. Various .mixture? of carbonates 
and/or . hydrogen .carbonates rn.ay be combined iri ^vari- 
ous embodiments., ; . ^ . - y. % 
[0067] v .Typical ly, . to prevent initiation of the carbon 
dioxide evolution- process once the acid and carbonate 
(etc.) .are, mixed , t all components should _b,e solid. 
Accordingly,;in many cases the acidic compound used 
will comprise an organic acid though other acidic pom- . t 
pounds able to ; react withrthe carbonate (etc.) to release 
carbon dioxid^ are known and may be used. , 
[0068] .-Jrva preferred embodiment the carbon dioxide 
evolving ^system. - comprises citric acid in cprhbination 
with sodiumhydrogen carbonate. Each of these, provid : 
ing they are of sufficient purity, are commonly used food 
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additives and may be safely used in various embodi- 
ments of the present invention though other compounds) 
may be used. Typically embodiments must comply with 
appropriate food contact legislation - this may place cer- 
tain requirements on materials chosen for containing 
components and products of the Carbon dioxide evolv- 
ing system; the outward passage of Carbon dioxide is 
required, though minimal leaching of other substances 
is desired. ■ " : - ' vi 

[0069] Other carbon dioxide releasing chemical sys- 
tems are known and may be incorporated in various 
embodiments of the present invention. 
[0070] Systems in which carbon dioxide is initially 
adsorbed into a particular substance may also be relied 
upon, though subsequent release of the carbon dioxide 
may not always be at the rate or proportion desired. In 
contrast many systems such as the citric acid/hydrogen 
carbonate system previously described are more suita- 
ble for the more rapid initial release, followed by the trail- 1 
ing off, reaction profile desired for most embodiments... 
Combining the two types of system may be useful for 
customising a carbon dioxide release profile with 
respect to time. 

[0071] Suitably containing the components of a reac- 
tive composition of the type dependent upon.the pres- 
ence of nioisture, can be used as a control for the rate 
of reaction. The container could therefore be configured; 
to govern moisture ingress. The container could also > 
govern other means of initiation {e.g. heat, light, other 
electromagnetic radiation). '- ^ 
[0072] Such combinations may need to be stored in 
the presence of a drying agent until ready for use. 1 Dry,- , 
ing agents may be included to absorb small amounts of . ; 
moisture which may come into contact with the compo- ■* 
nents before their intended use. '•• *** " - ^ 

[0073] The primary role of carbon dioxide generating*; 
is to replace that absorbed by articles within a package. 
Different package types and techniques may require dif* : 
ferent quantities of Carton dioxide to be produced. For 
instance, a flexible pack which has been over-inflated: 
with Carbon dioxide may only require the generation of \ 
a small amount of Carbon dioxide- perhaps 0.1 litre Car r ~ 
bon dioxide (STP) per kg of meat. On the other hand, for 
a rigid tray of a red meat 1.0' litre or more of Carbon 
dioxide (STP) per kg of meat may be required: < iV: 

Samples 2 ■ flyya, en Removal ' 

[0074] A range of chemical and physical systems , 
which can absorb, adsorb or otherwise remove oxygen 
are known. Each of these may' be used in various / 
embodiments of the present invention. Typically, for sinv* 
plicity, the substances associated with the removal off 
oxygen from within the package will be combined with 
the carbon dioxide evolving substances.-This requires • 
some compatibility between the components and gen- 
erally the simpler chemical or physical systems iwill be- 
preferred. 
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[0075] In a preferred embodiment, the oxygen 
s= C: --removal system relies upon ascorbic acid whose oxidi- 
sation by ; free oxygen in the package is catalysed by a 
jr2 ...,small amount of iron, compounds. The combination of 
s' such componen^slwith, the citric acid/hydrogen carbon- 

- ,ate system, described under Example 1 * appears com- 
/ epatible " in J tests to' "date. "In ' a' further 'preferred ' 

^.^ embodiment, sodium carbonate or bicarbonate and cit- 
ric acid are combined with finely divided iron. 
{0076] Other compounds and systems abl e to remove 
-oxygen from a package are also known and docu-. 
mentedin the art. These include the chemical oxidation 
^.of inorganic compounds (e.g. of sulphites,' sulphur, 
hydrogen, metals, boron and silicon). . 
[0077] . Other techniques rely upon the chemical oxida- 
tion of various organic compounds (including ascorbic 
. acid) while others have, relied on the oxidation of metals 
and metal coated,- plastics. Some systems' have relied 
. upon the.replacement of oxygen by carbon dioxide. 
20 * [0078] - Each of -the foregoing methods may all be con- . 
sidered for use in the. present jnvention. As most are 
known in- the prior art. they will not be described further 
herein. In some. cases the compatibility with carbon 
dioxide .evolving -systems may need to* be investigated, 
25- or alternatively the oxygen removers separated from the 
, carbon dioxide evolyers. 

- [0079] r Where separation is called for, each particular 
, system may be maintained in its own compartment or 

receptacle. . However, rather than having separate 
,30. receptacles to be.added to a package, it is perhaps pref- 
erable that, the different carbon 'dioxide evolving "and 
. .oxygen,. removing systems 'are kept within their own 
compartments within a single sachet. This would allow 
,v the correct proportions of oxygen removing substances 
?s. to carbon dioxide evolving substances to be pre-pre^ 
pared. No ; matter ( how many sachets were added to a 
package, the correct' proportions of each system would 
m.;-;:? be maintained. In sqme cases maintaining these pro- 
portions may not,be important otirier than for reasons of * 
■.AO:' economy of materials. (i _ 

Examples 3 - Sample Calculations 



In ";V> 

; 45^ 



50. 



.55 



[0080] -,,.;Iake a thermofprmed tray of thickness. 500 
microns and. dimensions 25x1 Qx5cnV J ' v t ; t t . J 
[0081] r-Volurne of.tr.ay is, 1?5Qcc. „ ' f ( .J ' , " 
[0082],. Surface area^of. tray is O-Oem 2 ^..' ' u \*\'\\[ 
[00831 V If *the tray is made from PVC'.* a typical'Calbon ■ 
drcocne.transTTissta rate is SCCcc per n 2 ever 24 hoars 
per 25,micron i.e. 500/20 per m 2 ; over 24 hours i.e. 25cc 
per m 2 in 24 hours. : 

[0084] the surface area of the tray is 0.06m 2 so we 

would .expect to lose. 1.5cc per day. 

[0085] At 0°9 permeation rate is' reduced by a factor' 

of apjiroximately'4.2, therefore We would expect to lose* 

0.36cc per day lhrpugh the tray: _ ^ 

[0086] J Overthe lifetime of the pac^gel'.e 10 weefe: 

the Carbon dioxide loss through the tray Would be'25cc. 
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[0087] .th oxygen transmission' rate of the' PVC * 
would be 150cc'per m^pver 24 hours per 25 micron;- ■ '■ 
therefore the '.. amount pf oxygen 'entering the 1 'pack* ' 
through the tray would be 7.5cc ^r^J} ^f^^^ 0 '^ 
[0088] - Typical transmission rales through Ih^ pee^ 



barrier are as follows: , 



Carbon dioxide-25cc per m 2 24h 
0 2 - 5cc per m 2 ; 



[0089] The surface area of the peeiable b'arrier f is- 
0.025m 2 . , 

[0090] At 0°C we. would expect to lose lOcc of Carbon 
dioxide.- through the peeiable barrier, and allow the 
ingress of 2,0cc of oxygen. ; ; " \ 
[0091] Thus loss of Carbon dioxide Would be limited to 
35cc over the ten week lifetime of a package. This level 
could be easily replaced by a Carbon dioxide generator: • 
[0092] Xhe'total amount of oxygen permeating into the , 
package over a ten week period would be approxi- 
mately 9.5cc. This equates to' 7,600 parts per million, ' 
which is high enough to induce spoilage of the product. * 
(The maximum permissible oxygen level for Carbon- 
dioxide packaging of beef is SOOppm, which is close to ,; 
the level commonly achieved by vacuum/gas flushing' 
machines). As a result,, an oxygen - ' remover would be ' 
required.witha/yCtray.' ' " ; ' [ <w '\ * : * ' J ' 
[0093] . rfwe.assume that the meat occupies two thirds- 
of the package, and that each' kilo of meat requiresat 
least 1 5 litres of Carbon dioxide, we would need to gen- 
erate 1,£40cc of Carbon dioxide! This could be gener— 
ated by a sachet' .containirig 4.65g ! of 'sodium - *' 
bicarbonate! and 3.6g of citric acid'. ' ' " ; 

Examples 4 - Containm ent of the Compositions : 

[0094]^ Compositions such as described in Examples- 
1 and 2 normally' will be required to be contaihed iri c ; 
some manner. ' '• "' '■' ' J 



Example 4A 

[0095]" Figure i Nluslrates 6r^^ 

composition 1. Here the'co^dsition 1 is contain ed-^ 4 
within a bag or sache* 2 pdmprisirig two' layers 1 3 of & ^ & 
flexible materia! sealedat t}ie ? <j|dg^ ,,ex f:'f'; > l ; 
ble material 3 must' be Relatively hlgrily permeable fb-^'ji 
carbon dioxide and oxygen: If {he composition 1 is i rribis- "■ " i 
ture activated then the'film 3 must also allow the perme- : ! - 
ation,of water vapour even though the film may be fluid 1 ■ so 
impervious. „ . , . u . 

[0096] A variety of films haw^^ 
istics are known .though preferred are ^cfo-peifforatec;- 1;0 
films which provide high' gas ^permeability b^V fluid; 
impernneability. Vents and apertures 'ma/ 
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vided in films of different, .types to provide thejdesired 
characteristics* Oxygen "scavenging films ma^alse-be' 
relied upon for construction of, and/or inclusion in, bags 



. and sachets. s • - ; 

Example 4B ; 

[0097] 'Figure 2 illustrates a sheet 4 of individual bags 
■2 which- are separated by perforations 5. The perfora- 
tions 5 allow individual bags or strips to be removed by 
pulling or tearing. These can then be used as required. 
'i[0098] Figured illustrates a roll 22 of sachets 2 ; which 
-may be torn off for use. ■ ^ t •> 

Example 4C ; c . > . , ■ ■■ . 

[Q0SS] * Figure- 3 illustrates a further embodiment of a 
composition according to the present invention. Here a 
pellet 6'Comprising a compressed core 7 of composition 
is coated with a layer 8 of a suitable substance. 
[01 00] The coating 8 may be a dissolvable layer which 
gradually exposes the core for reaction., Many such 
compounds are known which would be suitable. How- 
ever as the components of the composition will gradu-^ 
ally be exposed, it would be desirable to place such an 
embodiment inside, another receptacle, e.g. instead of 
-the loose composition 1 as shown in Figure 1. In such 

- an instance the coating .layer 8 need not be provided if ^ 
the compressed: core 1 were t housed within another 

- receptacle. ■;*■!..-: r 

; [0101] - As a variations matrix comprising the desired 
components (for carbon dioxide generation/release 
and/or oxygen removal) in a dissolvable substitute may 
be provided. For t > instance a , carbonate/organic 
acid/ascorbic acid system could be dispersed in a poly- 

' ethylene oxide substrate (perhaps in a slurry using 
dichloromethane as a solvent) ^which is then formed or 

'• moulded^ to shape, . . , 

Example 4D . v . s 

[0102]; In Figure 4 is shown alurther embodiment of 
the present inventipn where a composition 1 is prbyidecJ 
in a rigid or semi-rigid container 9 which can be inserted 
into ar.tray In Figure 4 is illustrated an embodiment 
where;the insert ? situated in the base pprtion of the tray 
and allows the meat or other articles to be placed, on 
top. 

[01 03] The container 9 will generally be permeable to 
allow for at least the release of" carbon dioxide and gen- 
erally for the ingress of oxygen, The ingress of moisture 
may also be required in some instances. These features 
may be provided by forming the container of a suitably 
permeable* material; Alternatively, strategically posi- 
tioned vents or apertures may be relied upon, such as 
the basements 10, illustrated in Figure 4. This type of 
embodiment could also., rely upon the use of a valve 
member ITswhich ican be self operating or seHo oper- 
ate wn'enlhe package is filled. 0 , 



10/04/2002, EAST Version: 1.03.0002 



17 



EP 0 781 242 B1 



18 



Example 4E 



[0104] . Figure 5 illustrates an embodiment of the^-'^ 
present invention in which a compartment, 12 is formed ^ 
into a tray 13. While the compartment may be semi- y^ 
rigid, it may also comprise a layer of a suitably permea- 
ble film 14 . adhering to the sides of the tray 13. Where ~ J 
the compartment is integrally formed, a window;of a' " 
suitably permeable film may be provided. The general v 
requirements of permeability which will allow the access ^ib- 
and exit of components to and from the contained com- ' J • > 
position 1 have been previously r discussed. .Various 1 ^ 
methods of providing oxygen and carbon dioxide per- 1 ^ : 
meability have also been described. \' 
[0105] The articles of meat 15 are also illustrated in- "Vs" 
Figure 5. An upper transparent cover 16 of an oxygen 
permeable material such as polyethylene is also shown. ' : 
Covering this oxygen permeable layer 16 is a barrier 
layer 1 7 shown in a partially peeled position. After pack- ' • ' 
aging, the oxygen barrier layer 17 totally covers and ■• -20 
seals the permeable film 16. Immediately before dis- * 
play, where it is desired to return the red colour to meat, 
the barrier layer 17 is peeled back and removed from 
the package leaving a still sealed package in which the 
meat will reassume its red colour. 25 
[0106] Figure 6 is a similar arrangement, though illus- 
trates how the films 16. 1 7 can help retain the packaged 
meat in place i.e. the height of the meat is commensu-' 1 1 
rate to the height of the tray ; the film (16) contacts oV 
comes into close proximity to r the meat, thereby restrict-'''; ^ 1 
ing its movement. .' \ ' * ' 

[0107] Figure 7 illustrates an alternative arrangement ; 
where the product is first packed using a highlyoxygen v ; 
permeable vacuum skin film^This package is then evac-' ' " 
uated, gas flushed, and lidded with an oxygen barrier - -w 1 - 
lilm. As a further variation on this theme, the product is; : ' f - : 
overwrapped in a highly permeable film (by manual or- - 
mechanical means), then gas flushed and lidded vvrth ' 
an oxygen barrier film. The sachet 2 may be included'"^ '- 
with the' meat though in a preferred embodiment'filrn 16- V '«" 
is sufficiently permeable for it to be placed within the *\ 
intervening region (between film 1 6 and 17)/ 

- ■ " ' . ' ' ' Lt i rl-'L 



[0111] Two similar steaks to the previous example 
lift* h were vacuum skin packed to an identical tray., A sachet 
'consisting of 4,5g of Sample Formulation A and 5cc of 
• water was»placed on, top of th vacuum skin film. The 
Mray was evacuated, gas flushed with Carbon dioxide, 
-then sealed under a peelable barn er lid. j » 
a [0112] After 72 hours storage at 0°C no distortion of 
: ' ■ the tra/was evident.- - . -r > : 1 
■ [0113] The lidding film could beremoved from the tray 
;: without disturbing thahighly permeable skin film, allow- 
ing the product to rebloorn.. v. ■ 
' [01 14] A very low volume package, with a.storage life 
of up to 12 weeks at -1°C had been produced using rel- 
1 atively low cost materials. The low volume of the pack- 
age resulted in savings in packaging materials and 
distribution costs * and :a -reduction in the amount of 
waste generated.; ■ 



Example 5B 



Examples 5 - Methods of Packaging J 
Example 5A 

[0108] Two sirloin steaks weighing approximately'' 
400g were vacuum skin packed to an amorphous PET 
tray using a highly permeable Intact film. The -package ■ 
was then evacuated, gas flushed with Carbon dioxide'^ 
and sealed under a barrier lid. A perimeter seal; only J 
was applied. . ,7 ' , l tir 

[0109] The volume of .the sealed tray was apfirdx^ 
mately1.3 times the volume of the meat. . . ._', c J ^ 
[0110] * After 72 hours storage at 0°C trVe tray'waS'; • 
highly distorted because most of 'the/CarSon dioxide^ 
had been absorbed by the meat. ". 



[0115]' A special lidding film was prepared. This con : . 
sisted of an* adhesive layer (for adhesion. to the tray) and 
a highly permeable polyethylene layer weaWy bonded to 
an oxygen barrier layer. 

[0116] Two sirloin steaks weighing approximately 
400g were placed in an amorphous.PET tray. The tray 
was evacuated;; gas flushed with Carbon dioxide and, 
sealed at the perimeter, using ;the special lidding film. 
[0117] T After 72 hours storage at 0°C the tray was, 
highly distorted. ::j > m : \; .r: 

[0118] Two similar steaks were packaged in ; an identi- . 
cal procedure, except that a sachet consisting of 4.5g of 
Sanple- Formulation.- A- in -,a-.microporous film ; was, 
included with the meat. ■ *' /' . 
[01 1 9] After 72 hours storage at 0 o _C no distortion of 
the tray was evident. . * ■ -■ ~ i,' • 

[0120]; The-barrier layer could be removed, leaving 
behind-a- highly . permeable . polyethylene Jayer. .This 
allowed the meat to rebloorn, r - — w 

[0121]". : -These very low vol urn e- packages- pould ,be. 
stored for up to 12 weeks at -1:°Q. After /eblopming they , 
were ready for; retail display. - : v ; - ti ,p- - „ ,> f ; : , 

Example 5c 0 w .. j.-; .,-.;,-> y^^,::*.? f, 

^ [0122] xTwo.sirloin-steakS; weighing, a^rpxjmaj^, 
400g were placed in a 500 .micron PVC ; tray. r , .- - . 
' [01 23] 4.5g of Sample Formulation A was placed in a 
sachet.^One side of the sachet waft hag attached a pres-. 
50' sure sensitive adhesive layer The sachet was adhered, 

* to the tray. ' «■ r 5 1 . . » - 

r ■ [01 24] < The tray;was evacuated; gas flushed with Car- 
■ ' " bon dioxide and perimeter sealed simultaneously under 
! «' two webs; Theilf irst web consisted of an antifog contain- 
'55 ing adhesivevlayer for PVC and a permeable layer. The 
second web consisted of a peel seal layer toMhe outer 
layetfof the first web and a -high barrier layer, such as 
EVOH;"i:- . , . . - < . ;*j .. r , ; r , v . ; , - :r .» 

- > : ■ i" =*.r*-\». *• . . j ■„ ■• 
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,;v. . [01 33] A similar package was prepared except that a 
■ /v transparent barrier bag was used in place of th foil 1am- 
' i.vinate bag. No . difference in* product quality was 
...-/Observed after prolonged periods of storage. The use of 

The sachet cou&Sls^ *^ an ox *?? n - absorber had - allowed th * fbil 

r r<T pouch t° re P'^ ced a cnea P er coextruded bag. 



[0125] The packages had xcellerrt storage lives asin 
the previous examples:- 'The barrier layer;. could f be 
removed at the : poinf of 'sale'allowing r^tait displayun =the 
bloomed state. ■•■ ■ » ,: - ,; - 1:1 bcJs'jos'a c-iv 
[0126] 

film. u ' rt " i: = " ^ ■:■ -vj-x 



[0127] In the preceding examples the cachets, had . r s * [0134] f: Quts of lamb (total weight of 10 kg) wrapped in 
enabled meats to be packed in high prodiict to pack vol-) s r , a highly permeable film or in highly permeable contain- 
ume trays, under a 'low" oxygen high: .carbon- dioxide, . : .^ers.were ^Iso, placed in a similar pouch, which was' 
atmosphere. The atmosphere is highly* conducivejo a . evacuated and gas. f lushed with *0. 5 L of Carbon dioxide 

-per kg of meat (5L total). A sachet consisting of 95g of 
; .Sample "Formulation H wrapped in a damp absorbent 
towel was added to the package. This was capable of 
generating. lOL.of. Carbon dioxide and absorbing up to 

15 



long storage and display life. ' 
Example 5d ° ' 1 



20 'f 
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[0128] Eight legs of* lamb weighing (approximately 
16kg wrapped in a moisture absorbent, gas permeable, 
material were placed inside a foil pouch contained 
within a carton. The pouch was evacuated and then gas 
flushed, so that the carton could just be sealed (10L of 
Carbon dioxide). After* prolonged chilled' storage/the 
carton was opened and it was found that the pouch' 
clung tightly to the meat cuts, as all the Carbon dioxide 
had been absorbed by the meat. Inadequate Carbon 
dioxide had been added: - 
[0129] A similar package was prepared, except that 
the foil laminate pouch was gas flushed so that 24L of 
Carbon dioxide was use6: The carton could not be ! 
sealed as the pouch' was tod large. • After \ 24 hours 
chilled storage, the carton was retrieved from the store-, 
room and sealed.as sufficient amounts of Carbon diox-; 
ide had^by then be absorbed. After prolonged chilled,; 
storageV the carton was opened and the pouchc.was 
found to be a loose fit, indicating thaUan adequate 
amount of Carbon dioxide had been added; ' > 
[0130] A larger case was used with the foregoing 
example where 24L of Carbon dioxide warused in thef 
gas flushing stage. This could be sealed;. but the larger ^' -. ,c 
volume meant that fewer cases could be packed into a->* • >; 
container 'for'shi pping- Afters prolonged /chilled storage; t** • V 
the carton was 'opened and the pouchwas still a Joose:^ to - 
fit, indicating that an adequate ambunt^of Carbon 'diox- ■;: 
ide had been added. 

[0131] Similarly, eight legs of lamb were packed in to ; 
carton as in Example I. A moisture activated carbon 
dioxide^felease/oxyg^ ipreparecte 
by sealing 100g of Sample Formulation iriincto-a'-rnierop? ^ - 
erforated fiim7 : The sachet ; was- placed -In the pouchy w?) 
which was eva6~uated and gas flushedwith tOLr of ;Cart;, v * 
bon di6xide: : The sachet generated c -1 3c 8L" of: Carbon 
dioxide and absorbed any oxygen remaining in, the. % 
package.' Low volume cartons had been used; and the $\ 
carton's could be sealed immediately .after the po;uchj , :: -s 
had been sealed. After prolonged storage; thejpoueh - ... 
was found to be a loose fit indicating that sufficient gas 
had beerV added; ' ~a • ' v -* '-s\cr. ,55 

[0132] : After one week the oxygen concentration iwas ;;j >,,. 
less than 10ppm and this level of oxygen was retained ;v ■ 
throughout the lifetime of the package. 



2L of oxygen. The oxygen 'absorber removed residual 
oxygen introduced into the pouch by the retail ready 
packs. -This allowed, a masterpack of shelf ready cuts 
with a long storage life to be obtained. The oxygencon- 
centration rapidly reduced "to less than 10 parts per mil- 
lion and was retained at this level forjhe lifetime of the 
package. .... , . t . . ! 

[01 35] f Similar results were obtained, with retail ready 
packs of beef .steak. , 



■25 \- Example 5e; 



: [0136] v \ Eight legs of lamb weighing approximately 1 
, 16kg were .wrapped in an absorbent material. A sachet 

containing 150g oi.Sample Formulation. I in a micropo- 

rous film was added. 

, [01 37] !; , The pouch was evacuated, and sealed. No Car- 
bon dioxide. was added. 

[0138] Within two days the. package was a loose fit, 
indicating .that. an excess of Carbon dioxide had been 
generated. , 

[0139] The legs of lamb had a storage life of greater 
: than 1 2 weeks at -1 °C. .This was much better than com- 
parable vacyum packs. , r „ . 
[0140]-. The .oxygen concentration was less ihan 10 
parts per million throughout the .lifetime of the package. , 
[0141] A simple vacuum packaging machine had been 
used to produce carbon dioxide gas enriched packages 
similar to those produced by the Captech process. 



Example 5f 

[0142]. /Eight legs of lamp^rapped in absorbent mate-, 
rial were placed in ( a barrier pouch. 
[Q143J- Excess air, wasjJisplaced "from the ppuch and 
a sachet consisting^ of 128g of Sample Formulation G* 

was a.ddeq;. t; ( ... , r; , w . , , 

[0144] The pouch was heat sealed. No vacuum or gas 

flushing h|d been used. , , jt , 

[0145] After seven days the oxygen concentration in 

the package was less than 10 parts per million. 

[0146J^ o ^ " TJtije.. storage life was equivalent to that 

described in the previous example. 

[0147] No sophisticated or expensive equipment had 
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been used. 
Examples 6 



[0148] A number of sachets 2 wer prepared by seal-, 
ing 3g of Sample Formulation C into a microporous film .*; 
(dimensions approximately 35 x 35 mm). 
[0149] The sachets were stored in the presence, of sil- 
ica gel, 

[0150] - With reference to Figure 9,. a sirloin steak i 5 
weighing approximately 250g was placed in a 500 
micron thick PET (polyethylene-terephthalate) tra^T£e 
steak 15 was vacuum skin packaged using a highly per- 
meable Trigon INTACT?? film 16. One sachet 2 : ?was 
placed above the vacuum skin packaging film and 5cc 
of water was added. The tray was then evacuated, gas 
flushed with carbon dioxide and sealed under apeela- 
ble barrier film. , , . 

[0151] The packages were stored at :.1.5°C for 
extended periods. No distortion of the packages 
occurred. 

[0152] .The peelable barrier film 1 7 and the sachet 2 
could both be .removed at the same time allowing the 
meat to rebloom. To the consumer, the product would 
appear as a bright red steak on a tray overwrapped with ' 
skin film. This embodiment would be useful for where 
consumer resistance to the presence of a sachet i( is a 
problem;- . - - . •- , . , - , , ri Lr , 

[0153] Like theprevious examples a drip absorption ' . 
system could be used to enhance package appearance. 
[0154] At various intervals samples were removed , 
from storage and: compared to identical vacuum pack- 
aged steaks. These were packed -at the same time, 
using a pouch of similar permeability to the PET 
tray/barrier film combination used in this example, Mea^ 
packed using the system of example 6 had markedly 
lower bacteria counts, than the vacuum packed steaks . 
and a longer storage life. The colour in the ( oxygenated ; 
state was much better than for the vacuum packea^ 
steaks. The meat could be packed at a processing plant 
and supplied direct to. retail outlets, where it could be 
displayed;in its oxygenated state without repacking. 1 

Example 7 r . - , . , j > 

[0155] Some formulations suitable for use ascarbbn 
dioxide generators and oxygen removers are as -follows. 
These formulations may be broken down into smaller 
quantities for cse according to ttepresprxi inventicn. it 
is envisaged* that for many examples the chemical sys- 
tems will be present in sachets.or ; inserts,for inclusion 
into a package.* . > \ p >.;> c b 
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F.i 



H 



Sodium bicarbonate 

i 

Fumaricacid b : 
FeC! 2 /4H 2 0 
SodiUm ascorbate 
Sodium carbonate 
Sodium bicarbonate 
Fumaric acid «- ■ 
FeCI 2 .4H 2 b ■ ' ] "' 
■Sodium ascorbate ; • 
Sodium' bicarbo nate * 
Citric acid 
Ascorbic acid 
FeCI 2 .4H 2 0" .". 
Sodium bicarbonate : 
Citric acid 
EDTA' . 
Ascorbic acid 
FeCI 2 .4H 2 0- , - , J , 
Sodium bicarbonate 

.EDTA. ".7- ...7 
'FeCI 2 .4H 2 0 / r • 

Sodium bicarbonate 
-Poly(acrylicacid)- 

-FeCI 2 .4H 2 0^ 

■ Sodium bicarbonate 

CUri'c acid 1 ''" " ; ' ' 
r Iron powder^ 

'Sodium bicarbonate • 

v -i :; 25 <:.»?*■ * ;u ... 
Fumaric^acid ^ r 

-FeCI 2 :4H 2 0 ; - ■ ; W ,< 

Sodium ascorbate 

Sodium bicarbonate 

Fumaricacid 

: Sodium, ascorbate, : 

FeS0 4 .H 2 0 



1 ^f.^ 
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(continued) 



J 


Sodium bicarbonate* 


450g-c 




Fu marie acid V- 


c288g.- 




Sodium ascorbate •■. 


■s 355g - 




FeCI 2 .4H 2 0 V. .vr-:-j 


: u40gi 



Examples 8 

[0156] As a further variation Figures 10 and 11 illus- 
trate alternative embodiments of the present invention. 
Figure 10 illustrates a barrier outer Bag' containing meat 
product and inserts containing a carbon dioxide gener- 
ating and oxygen removing substance.. Preferably the 
included materials are able to generate carbon dioxide 
independently of oxygen removal and have sufficient 
capacity to produce at least two times as much carbon 
dioxide gas (measured as a molar ratio) as the ability for 
oxygen removal. More preferably this : ratio is 5:1 or 
higher. The quantity of included material should also be 
sufficient to ensure thatthere is at least the ability to 
generate at 0.1 litres or more of carbon dioxide (meas- 
ured at STP) per kilogram of enclosed meat. The meat 
product may be wrapped in a material known as 
absorber pad. A material known as "Absorba Pad" is a 
laminate of perforated plastics and an absorber material 
such as paper. ' ^ . * i r ■" ■ 
[01 57] In Figure 1 1 is illustrated an alternative embod- 
iment in which the meat is packaged within an internal 
permeable bag. The inner bag should be permeable to 
both carbon dioxide and oxygen. The outer bag remains 
as a barrier material and ideally the'earbon dioxide gen- 
erating and oxygen removing materials positioned 
between the two bag layers. 

[0158] With respect to Figure 12) an insert 2 within a 
tray 13 containing "meat 15 is lidded by twotayers of film 
18, 19, layer 18 b t eing a 'barrier layer and layer 19 being 
a permeable layer. ! 
[0159] Figure 1 at illustrates a number of packages 20 
within a impermeable container 2-1, Tha interior of the 
container may be gas f lushed or evacuated after load- 
ing. Packages 20 rriay come in many lormsT For exam- 
ple the package may be a filled bag, Itmay^be ajskin^o- 
skin package, it may, be a lidded tray where,. the tray is 
permeable, or any other form of composite pack. ' 
[0160] The packages described by way. of example 
are characterised by the fact that there is minimal air or 
head space, the packaging process can be completed 
in one step and Where trays are used trayrdistortion is 
not a problem^ , ; ' 

[0161] Aspects of the present invention have been 
described by way of example bnly and it should be 
appreciated that modifications and additions may be 
made thereto without departing from the scope thereof 
as defined in the appended claims. 



Claims 

1 . A method of packaging meat or other foodstuffs in a 
carbdn dioxide' rich, low oxygen package environ- 
ment comprising K 

providing afood package of a gasbarrier mate- 
rial * 

:r "placing a 'food product within said food pack- 
age,' l ' 1 )] ' y ~ ' ■ 
placing- in said package with said food product 
'a 'carbon dioxide generating -material and an 
"oxygen removing material, ancl 
"sealing said package," 

said* carbon' dioxide material generating carbon 
dioxide in a volume not dependent upon the 
removal of oxygen and greater than twice the 
mole ratio of oxygen removed by- said oxygen 
removing material. 

2. A method according to Claim 1 wherein said pack- 
age is evacuated prior to sealing to provide a 
reduced volume of * air in said 'package- when 
sealed. * - ' '* : 

3. A method according to Claim 1 wherein' saidipack- 
age is gas flushed before sealing to provide a mod- - 
if ied atmosphere in said package 1 when sealed.* 

4. A method according to Claim 3 wherein said pack- 
age' is gas flushedwithcarbbn dioxide priorto seal- . 
ing ^o' provide' an atmosphere thereinvhaving a 
carbon dioxide content higher than the carbon dioxr 

: ; ide content of air. 1 ■ - 1 ■ 

5. A method of packaging meat or other foodstuffs in a j 
carbon' dioxide rich, low oxygen package environ-, 
meht comprising ' >-•.-■-< 

^ providing a food package including an ; outer- 
enclosure of a gas barrier materia! and an inte- 1 - 
rior member of a gas permeable material divid- 
ing the outer enclosure into two interior spaces, 
" placing a food product in one of said interior 
ru 's'paces"wrthin said outer enclosure. 
• ' piatcincf a carbon dioxide ,v generating material ' 
" ^hd an' oxygen removing material ir^the^other 
' A of Said interior spaces within said outer ^enclo- 
' 1 -sure such that said>gas permeable member' is 
* 1 between the food product and said, carbon 
dioxide generating material and said oxygen 
removing material, and 
sealing said outer enclosure, 
said carbon dioxide generating material gener- 
ating carbon dioxide, over time, in a volume not 
dependent upon the removal of oxygen and 
greater than twice the mole ratio of oxygen 
removed by said oxygen removing material. 
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6. A method according to claim 5 wherein the rate and 
volume of carbon dioxide generated is predeter- 
mined and proportional to *the mass of the food 
product with inlaid package: i ;■ 

5 

7. A food package for meat or other foodstuffs (T5) 
comprising 4 - r 

a sealed enclosure (13. 17, 18) of a gas barrier 
material - . - / ■* »ivio 

a food product (15) confined in'said enclosure;' -.<:•" 
and ' ' ■ . "■ - "* 1 " ' ! " 

a carbon' dioxide generating material > andean v 
oxygen removing material (1, 7) also confined 
in said enclosure, said carbon dioxide ^generat- rs 
ing material and said oxygen removing material . 
being capable, over time, of removing oxygen ■■ . 
from the atmosphere within said enclosure to, 
provide a low oxygen environment therein and 
of generating carbon dioxide in a volume not 20 
dependent upon the removal of oxygen charac- 
terised in that the volume of carbon dioxide' 
generated is greater than twice the mole ratio 
of oxygen removed to provide a carbon dioxidei 
rich environment within said enclosure. - . . .', ■ 25 

8. A food package according to claim 7 wherein said 
carbon dioxide generating and oxygen removing 
materials (1) are confined in. a permeable packet or. , jf 
sachet (2). v - : > ^ j;3g 

9. A food package according to claim 7 or 8 including 
a gas permeable member (14) dividing said>enclo- r 
sure into two internal spaces and wherein the food .* 
product is confined in one of said spaces and said - 35 
carbon dioxide generating and- oxygen removing' 
materials (1) are confined in the other of said) 
spaces: ' ^ ' ~ 

10. A food package according to claim 9 wherein saich>;-40 
enclosure comprises a bag of gas barrier material-..-,!'}.: 

11. A food package according to claim 9 op 1 0 wherein h « v 
said gas permeable member comprises .a seated^., 
bag (1 6) in which the food product (15) is confined. », 45 

. " ■'•"> - • ■ ? . t;,.no-^ : - 

12. A food package according f to; claim 9 wherein 5 said i y , 
enclosure comprise a tray:(13) having a bottom and. ; 
sides defining an interior space with an open top 
and a closure member (16,17) across the top o\:>sox 
said tray ■ and sealed to said tray, ■ and whereiri.said i v 2 
gas permeable member is a film layer (14) beneath O 
and generally coextensive with said closure mem-^; 
ber(18). ? - ■ 

55 

1 3. A food package according to claim 7, 8 or 9 wherein;: ' :w 3 
said enclosure comprises a tray (13) 1 having ar\r > 
open top and bottom and side walls' defiriihg^amr 
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interior space, and a gas barrier film layer {17, 18) 
closing the open top of said tray.. 

14. A food package, according to- claim. 9. or claims 9 
andd&wheKein. said gas permeable member com- 
prises^ film layer (14) generally coextensive with., 
said.-gas. barrier -film Jayer..(1 but- spaced there- 
from- . ':.y * • 

35. A food package according to any of claim 7 to 14 
wherein said carbon dioxide generating material is 
capable, of generating carbon dioxide. at a rate and 
of a volume in a predetermined, proportion to the 
mass of the fpod.product (15) in said enclosure. 

16. A food package according to claim 15 wherein said, 
carbon dioxide generating material is , capable. ot 
generating carbon dioxide at a rate and of a volume ^ 
sufficient for absorption of carbon dioxide by the 
food product (island to maintain a desired internal 
pressure within said enclosure. _ fi . 

17. A food package according to claim 16 wherein said 
carbon .dioxide generating material is capable of 
generating one litre of carbon dioxide per kilogram 
of the food product (15). v . .. , ; 

; Patentanspruche ,-. 

1 . Verfahren zum Verpacken yon Fleisch Oder ande- 
ren Nahrungsmitteln in eine 

Verpackungsumgebung, die an. Kohlendioxid 
reich ist, mit geringem Sauerstoff, das umfasst, 
eine Nahrungsmittelverpackung ^yon -einem 
Gasbarrierenmaterial zu liefern,; ; , s 
ein Nahrungsmittelprodukt in die Nahrungsmit- 
telverpackung zu bringen, 
in. die Verpackung. mit dem Nahrungsrnittelpro,-- 
dukt .ein Kohlendioxiderzeugungsmaterial und v 
. ;> ejn Sauerstoffentfernungsmaterial zu bringen, , 
und - • c p\ : ; v ■. z 

die Verpackung abzudichten, 
wobei. das Kqhlendioxidmaterial Kphlendipxid 
mit einem Volume^ erzeugt, das,nicht yqnder^ 
; b Entfernung von Sauerstoff abhangt und grdfler 
als zweimal.-des^ryiolyerhajtnisses^ dem 
Sauerstoff ist der yon dem Sauerstoff entfer- 
raigsnaiejiai entfernt wird. 

<Verfahren nach Anspr uch 1 , in dem die Verpackung 
vor dem Abdichten eyakuiert wird r urn einverringer- 
tes Luftvolumen in der-Verpackung zu liefern, wenn 
sie abgedichtet ist. . f - . - .r , > 

r J.--. .-. * , 
■Verfahren nach Anspruch 1 , in dem die Verpackung 
mit Gas .gespOlt wird.v beyor sie abgedichtet wird, 
urn eine-.modifizierte Atmosphare in der Yerpak- 

' -('■ - i ' * . ; ' »■ * .3! -.-i .J. .-. : r 
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kung zu liefern, wenn sie abgedichtet ist. 



Verfahreri riacri Anspruch" 3/ in deft-die Verpackung ; < * 
mit Kohleridio^ 
dichtet wirdf Wrfi' eine 

Kohlend'ioxidgehalt' zu liefern, -^eThdhe^ 
Kohlendioxidgehalt von Luft ist ' r,r ' 
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Volumen zu erzeugen, das nicht von der Errt- 
tfernung -von Sauerstoff abhangt, dadurch 
gekennzeichnet, dass das Volumen , des 
erzeugten Kohlendioxids grOBer als zweimal 
:des ,Molverhaitnisses. des entfernten Sauer 7 
stoffs ist, um eine kohl end ioxidreiche Umge-: 
bung in der UmschlieBung zu liefern. 



Verfahren zurn VerpacVeri vori Fleisch Oder -afnde-"" 
ren Nahrungsmitteln in eine Verpackiingsunige^ Ho 
bung, die an Kohldioxid'reicrv ist/ J mit ^eringerh 
Sauerstoff, das umfasst, eine Nahrurigsmittelver- > 
packung einschlieBlich ' eiher auBeren^ Umschlie- 
Bung eines Gasbarrierenmaterials und eines 
inneren Glieds aus einem gasdurchiassigen Mate- - is 
rial zu liefern, das die auBere UmschlieBung in zwei 
innere Raume aufteilt, 

ein Nahrungsmittelprodukt in eirieri der inneren ' 
Raume innerhalb der auBeren UmschlieBung 20 
zu bringen, 

ein Kohlendioxiderzeugungsmaterial und -em 
Sauerstoffentfernungsmaterial in den anderen 
der inneren Raume in der auBeren Umschiie- *" 
Bung zu bringen, so dass da's gasdurchlassige 25 
Glied zwischen dem Nahrungsmittelprodukt 
und dem Kohlendioxiderzeugungsmaterial" und ■** 
dem Sauerstoffentfernungsmaterial ist. und 
die auBere UmschlieBung abzudichten, • ■■ 
wobei das Kohlendioxiderzeugungsmaterial 30 
uber eine Zeitdauer Kohlendioxid mit einem 
Volumen erzeugt, das nicht von der Entfernung 
vori Sauerstoff abhangt und grOBer als zweimal 
des Moiverhaltnisses von- Sauerstoff 'ist, ^der 
von dem Sauerstoffentferhuhgsmateriat ent- 35 
ferntwird. ^ \ ~: T 

Veriahren nach. Anspruch 5, in dem'die Geschwin- 
digkefi und das Volumen- vori erzeugtem Kohlendi*- 
oxid vbrbestimmt ist und proportional zu der Masse 40 
des Nahrungsmittelprodukts in der Verpackung 1st; 

Nahrungsmittelv^ andere 
Nahifu?l6VmiitV(15) , , die r fbigwia'es : u'mfasst ?ri: ' ■ : ' 

r elrie ^gedichleta C;mscn1 ! iefturig !; jT3 : i lv i7 t 48) 
aus eiriVm Gksbamererimaterial, ' ; * U):r - : :/ 1; :; ' 
ein in der UmschlieBung eirigesclbsseries Nah- 
rungsmittelprodukt, und 

ein Kohleridioxiderzeugurigs'materiat und' veiri v,\so 
' iSauerstofferTtfernungshiateVial (1 ,7)? 'die 1 * auch 
^'irf ' der* " UmschlieBung' eingeschlossen': sind.- 

wobei das Kohlendioxiderzeugungsmaterial : k 

und das Sauerstoffentfernungsmaterial uber 
; eine Zeitdauer Sauerstoff vbrf der AtmosphSre <5S 
Vnerhalb der UmschlieBung entfernen kOnnen * .v. 
' ; urn 1 eine' Orrigeburig- mit geringem - Sauerstoff ~" 

darin zu liefern, und Kohlendioxid mit einem 



J 8. ^Nahrungsmittelverpackung nach Anspruch 7, in der 
Kohlendioxiderzeugungsr- und Sauerstoffentfer- 
nungsmaterialien (1) in einem durchiassigen Pack- 
chen Oder Kissen (2) eingeschlossen sind. , 

9, Nahrungsmittelverpackung, nach Anspruch 7 Oder 
8, die 1 ein gasdurchiassiges, Glied (14) einschliefit, 
das die UmschlieBung in. zwei innere Raume auf- 
teilt, und in der das Nahrungsmittelprodukt in einem 
der RSume eingeschlossen ist und die Kohlendioxi- 
derzeugungs- und Sauerstoffentfernungsmateria- 
lien (1) in demanderen der Raume eingeschlossen 
sind. 

1 0. Nahrungsmittelverpackung nach Anspruch. 9, in der 
die UmschlieBung einen. Beutel aus Gasbarrieren- 
material umfasst. 

{ 11. Nahrungsmittelverpackung nach Anspruch.^ der . 
10, in, der dasi gasdurchlassige Glied einen abge- r 
dichteten Beutel (16) umfasst, in dem das Nah- 
rungsmittelprodukt eingeschlossen ist 

1 2. Nahrungsmittelverpackung nach Anspruch 9, in der 
die UmschtieBung.ein Schale (13) mit einem Boden 
und Seiten; umfasst, die einen inneren Raum mit 
einemoflenen Oberteil definieren, ; und ein SchlieB- 
glied (^6,17) uber dem Ob-ertetl der Scha!e ( , t una! j 
das an der Schale abgedichtet ist, und in der das 
gasdurchlassige Glied eine Folienschicht (14) unter 
dem -SchlieBglied (18) ist, und das sich damitJm a|,l- 
gemeinen erstreckt. : . i= ■ 

13. Nahrungsmittelverpackung; nach .Anspruch 7,,, 8- 
oden 9i in der die UmschlieBung eine- Schale (13) 
•'mit einem offenen Oberteil und einem Boden, und - 

Seitenwanden umfasst. die einen inneren Raum 
def iniererirund eine Gasbarrierenfolienschicht (1 7, 
18)[die das off ene Oberteil der Schale schlieBt, 
r .* r ■ • :w t . . : -. ■ ? j. 

14. ; Nahrungsmittelverpackung nach. Anspruch .9 pder 
Anspruchen 9 und 13, tin derrdas gasdurchlassige 
Glied eine ^ Folienschicht t (1 4) umfasst, die. sich ,im 
allgemeinen , mit L'der^ iGasbarrierenfolienschicht 
erstreckt (17), aber davon beabstandet ist. 

l15. Nahrungsmittelverpackung nach einem, . der 
Anspruchen bis 14„ jn der das Kphlendfoxiderzeu-, 
gungsmatetial Kqhlendioxid mit einer Geschw(ndig- 
keit und mit einem Volumen in einem 
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vorbestimmten Verhaitnis zu der Masse des Nah- 
rungsmittetprodukts. (15) in der UmschlieRurig ;&r 
erzeugen kaniv r.tft*; 

16. Nahrungsmitt Iverpackung nach Anspruch 15, in,:,5 
der das Kbhlendioxiderzeugungsmaterial Kohlendh 
oxid mit einer Geschwindigkeit und mit einem Volu- 

men erzeugen kann, das fOr die Absorption ■ von it _ ■ * 
Kohlendioxid von dem Nahrungsmittelprodukt (15) Sf 
und zum Halten eines erwunschten inner en Qrucks^o 
in der UmschlieBung ausreicht . { . ( , r . • L v , /■ 

17. Nahrungsmittelverpackung nach Anspruch 16, in 
der das Kohl end ioxiderzeugungsmaterial einen 
Liter Kohlendioxid pro Kilogramm des Nahrungs- is 
mittelprodukts (15) erzeugen kann. 

Revendications 

1. Methode de conditionnement de viande ou autres 20 
produrts alimentaires en environnement riche en 
dioxyde de carbone et pauvre en oxygene compor- 
tant: 

lapport d'un materiau servant de barriere au 25 
gaz & un conditionnement alimentaire, 
ta mise d'un produit alimentaire dans ledit con- 
ditionnement alimentaire, 
la mise dans ledit conditionnement avec ledit 
produit alimentaire d'un materiau generateur 30 
de dioxyde de carbone et d'un materiau eiimi- 
nateur d'oxygene, et 

la fermeture hermetique dudit conditionne- 
ment, 

ledit materiau generateur de dioxyde de car- 35 
bone degageant le dioxyde de carbone en 
volume independant de ('elimination de I'oxy- 
gene et deux fois superieur au rapport molaire 
6limine par ledit materiau Eliminateur d'oxy- 
gene. 40 

2. Methode selon la revendication 1 suivant laquelle 
ledit conditionnement est evacue avant la fermeture 
hermetique de maniere a assurer une volume 
redurt d'air dans ledit conditionnement suite a sa 45 
fermeture hermetique. 

3. Methode selon la revendication 1 suivant laquelle 
ledrt CT HXiiSun n emen t est purge avec un faisceau 

de gaz avant d'effectuer ta fermeture de maniere & so 
assurer une atmosphere modrf iee dans ledit condi- 
tionnement lorsque ledit conditionnement a 1'objet 
d'une fermeture hermetique. 

4. Methode selon la revendication 3 suivant laquelle 55 
ledit conditionnement est purge avec un faisceau 

de dioxyde de carbone avant la fermeture de 
maniere & y assurer une atmosphere dont la teneur 



en dioxyde de carbone est sup6rieure £ la teneur 
de I'air en dioxyde de carbone. 

5. Me^ode selon de conditionnement de la viande ou , . 
d'autrjs^Q^u^ environnement. 
richeen dioxyd ' de 'carbone et'pauvr e'en oxygene " : 
comportant: 

. la 1 6c matibn d'un condition n ement prevoyant 
]un enclos exterieur 'de " materiau barriere au 
gaz\et un," element ihterieur de materiau per- 
Wable au^gaz separ ant tend os exterieur en 
deux volumes interieurs. ' 
la mise d'un produit alimentaire dans I'un des- 
dits volumes dans t'enclos exterieur, 
la mise d'un materiau g6n£rateur de dioxyde 
de carbone et d'un materiau eliminateur d'oxy- 
gene dans I'autre desdits volumes' interieurs' 
dans ledit enclos exterieur de facon telle que 
ledit Element permeable au gaz se trouve entre 
le produit alimentaire et ledit mat6riau genera- 
teur de' dioxyde de carbone et ledit materiau 
eliminateur d'oxygene, et ' , 

la fermeture hermetique dudit enclbs exterieur, 
le degagement dans le temps de dioxyde de 
carbone par le materiau generateur de dioxyde 
de carbone jndependamment de ('elimination ' 
deVoxygene et deux fois' superieur au rapport 
molaire de ('oxygene elimine par le materiau 
6iiminateur J d'oxygene/, * ^ 

6. Methode selon la.revendicatidn 5 suivant laquelle le 
taux et le volume de dioxyde de carbone degage 
est predetermine et proportionnei a la masse de 
produit alimentaire dans ledit conditionnement. 

7. Conditionnement 'alimentaire pour la viande- ou 
d'autres'probuits alirhentaires (15) comportant: 

* u n . enclos f er me '] h ermetigue \ ( 1 3 , 1 7, 1 8) ' | en 
'materiau fo'rmant barriere au gaz 1 " ^ 

un produit alimentaire (15) retenu dans ledit " 
^enclos, et .[ , 
\ up matefiau generateur de dioxyde de ca'rbdne^ 
/et f un . materiau eliminateur "d'oxygene^ ( ) f iy 

^galemeht. retenu dans (edit ericlbs', tedit Vrjate- ,:: 

riau ger%ateur'de : ^ et le ^ 

'mkteriau eliminateur d'oxygene 6tant suscepti- ' 

ties dans te temps d'e^irriher rcxygene de 
.ratmosphere dudit enclos pour y assurer un 
;r , environnement faible en oxygene et de deg'a- 
; geVle dioxyde de'carbpne en volume ind^pen- 
.daht/de ('elimination de I'oxygene caracteris^ 
, en ce que.le volume de dioxyde de'carbone*; 
^degage est . deux 'fois /'superieur ad rapport' 

molaire de Toxygene elimine pour assurerurV 

environnement riche en dioxyde de carbone 1 

dans ledit enclos. 
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Conditionnement alimentaire selon la revendicatibn 
7 suivant (aquelle tes materiaux generateur de 
dioxyde de carbone 1 ' et ilfminaieur ' d'pxygerfe {i} : - J ,; 
sonVretenUs dans unpaquet ou^actfeVqls^ 
(2)' " f '* kjr: i^ t -:fci?U' ■fcO.b 09 o"toi^ 



Conditionnement alimentaire selon. la revendication 
7 ou 8 oorrtenant un e^ement i pernrieable''au gaz(f4) 
separant I edit enclos en deux _ volumes inter ieurs et 
dans lesquels le produit alimentaire est ret'enu cfans 
l un desdits volumes et lesdits materiaux genera- 
teur de dioxyde de carbone et £limfnateur d'oxy- 
gene (1) sont retenus dans Pautre clesdits volumes. 



10 



10. Conditionnement alimentaire selon,' la revertficatibn is 
9 dont ledit. enclos comporte un.sac en material 
formant barriere au gaz. 

1 1 . Conditionnement alimentaire selon la revendication 

9 ou 10 dont ledit element permeable au gaz com- 20 
porte un sac a fermeture hermetique (16) dans 
lequel le produit alimentaire (15) est retenu. 



17, 



carBSne est eri mesure de degager^le dioxyde de 
carbone selon un taux et en volum suffisarit a 
I'absorption du dioxyde de carbone par le produit 
alimentaire (15) et de maintenir la pression-inte- 
rieure recherchee dans ledit enclos. <■ 

Conditionnement alimentaire selon la revendication 
16 doht^edit-rnateriau generateur de dioxyde de 
c carborie" est- eh mesure de degager un litre de 
dioxyde de carbone par-kilogramme de produit ali^' 
mentaire (15). 



12. Conditionnement alimentaire selon Ja revendication 
9 dont ledit enclos comporte un plateau (13) ayant 
un fond et des c6tes definissarit un vide interieur 
ouvert en partie superieure avec un element de fer- 
meture (16, 17) en travers du niveau superieur 
dudit plateau et ferme hermetique sur ledit plateau, 
et dont I'element permeable au gaz est une couche 
de feuillard (14) situee sous et generalement coex- 
tensive avec.iedit element de fermeture 1 '(l 8). 

13. Conditionnement alimentaire selon les revenEiica-' 
tions 7, t 8,ou 9 dont j edit enclos comporte un pla- 
teau (13) ayant un niveau, superieur ouvert et des '] 
parots inferieure et laterales definissant un vide J 
interieur, , et une cquche. de. feuillard formant bar- 
riere au gaz (17;, 18)' fermaht te niveau superieur 
ouvert duditplateau " f^, ^V" Z^'Jn,o I V, 

Conditiqn.nement alimentaire selon la rever^ication 
9 ou'les^Tevendica^^ element 
permeable • au^ga?^ comporte une ^ couche de 
feuillard ^4X ; g^nera 

ladita. couche de feuillard formant Darrjere'au/gSz 
(17) mais situee espacee. T ' . " ' ' 

1 5. Conditionnement ali i mentaire selon I'One" btf ('autre 
des revendicationV 7 a 1 4 dont ledit maferiau gene- 
rateur de diqxyde'de carbone est Vn mesure ] de 
degager le 'dioxyde de carbone selon un'taux et un 
volume eh proportion predetermin6e par rapport* a 
la masse de prcdujf alimentaire (15) dans ledit 
enclos. . .,, . . . v \. .„. la 

1 6. Conditionnement alimentaire selon la revendication 
15 dont ledit materiau generateur de dioxyde de 



14. 
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